be noted that, once projected into the sea water, the luminous fluid is never again recovered by the animal. We should therefore expect that if Cypridina is to conserve luminous material adaptively there should be an inhibitory effect of light on the secretory mechanism. I do not know whether light inhibits the secretion of luminous material or not, but I have recently noted a rapid inhibitory effect of light on the luminescent secretion itself. One wonders what the significance of this inhibition can be. There is no doubt that in this case light acts directly on the luminescent reaction with no possibility of nerve influence. Moreover, it is a simple matter to determine which of the two substances, luciferin or luciferase, is affected by illumination.
The experiments are carried out in the following manner. The light from a carbon arc (soft cored 13 ram. diameter carbons, at right angles, using 15 amperes at 55 volts= 825 watts), in a dark house, after passing through 60 ram. water, is condensed to a slightly converging beam by a lens 135 ram. in diameter. The beam passes through a black tube with a screen at the end containing a slit 8 mm. wide × 20 ram. long, so that all light is excluded from the dark room except a narrow band, 8 ram. )< 20 ram., in whose path a small test-tube of luminescent solution may be placed. The illumination in the region of the testtube is about 15,000 foot candles, much greater than sunlight at noon in summer (10,000 foot candles), but the light had passed through glass so that all deleterious ultra-violet rays were removed. A camera shutter for rapid screening of the beam was placed before the testtube so that it could be examined very quickly after exposure. Since the beam is narrow (8 ram.) only a narrow area of the test-tube need be exposed to light, the portions above and below the beam remaining in comparative darkness. Thus we have the opportunity of examining two contiguous areas of luminescent solution, one of which has been illuminated and the other not, and any change in intensity of luminescence may be easily observed.
By mixing large amounts of Cypridina luciferin with a small amount of Cypridina luciferase, the resultant solution will emit a plainly visible continuous luminescence whose intensity falls off only very slowly over a period of 10 to 15 minutes. Such a glowing fluid in a small testtube partly exposed to the beam from the carbon arc will have the luminescence completely suppressed in the exposed region in a few seconds. In fact one may notice a slight inhibitory effect of the arc in 1.5 seconds, which is unmistakable in 2 seconds and marked in 3 seconds. If the tube, partly exposed to the light beam, with consequent suppression of luminescence, is allowed to stand in the dark, the luminescence again reappears somewhat in the suppressed region, but never becomes as bright as the luminescence in the unexposed parts of the tube. The recovery of luminescence is not due to diffusion of more unexposed material into the illuminated area, as a tube of glowing luciferin and luciferase completely exposed to illumination until its luminescence is practically extinguished will partially recover in the dark. The effect of light is thus reversible, at least in part.
NOt only is it possible to demonstrate the inhibitory effect of light on luminescent material in solution, quite apart from cells, but one may show very simply that light affects the luciferin and not the luciferase. Two tubes of luciferin are prepared, one completely exposed to the carbon arc for several seconds, and the other kept in darkness. When luciferase is now added simultaneously to these tubes in the dark, the exposed tube gives only a faint light while the unexposed one gives a bright luminescence. The converse experiment, exposure of a tube of luciferase to the carbon arc while a second tube of luciferase is kept in the dark, results in the emission of an equally bright luminescence from each tube on the addition of luciferin in the dark.
If the beam of light is allowed to pass through a Nicol prism before striking the test-tube, its inhibitory effect is reduced. That is not surprising since the Nicol transmits only 38 to 40 per cent of the light. I am inclined to attribute the reduction in effectiveness to the absorption and not to the polarization of the light, although I have as yet made no special experiments to determine if one may explain the effect quantitatively by absorption in the Nicol prism.
The far ultra-violet (wave-lengths shorter than 3,000 .~. u.) plays no particular part in the inhibition. A quartz test-tube of luminescent luciferin and luciferase is only very slightly inhibited after 2½ minutes exposure to the light from an iron spark 1 at 3 cm. distance. And the t A disruptive condenser discharge between iron terminals. The apparatus is described by Andrews (Andrews, W. S., Gen. Elec. Rev., 1916, April) . It is very convenient for demonstrating ultra-violet fluorescence. The instrument was loaned to me by Mr. Andrews to whom I express my sincere thanks. inhibition is just as marked when a piece of window glass (opaque to wave lengths less than 3,200/~. u.) is inserted in the path of the light. Negative effects with far ultra-violet are further seen by studies with the mercury arc. The quartz mercury arc (an old Cooper-Hewett using 3.9 amperes at 72 volts = 280 watts) at a distance of 15 cm.
gives as good an inhibition of Cypridina luminescence after 15 seconds in a glass test-tube as in a quartz test-tube. Moreover, if we screen out the near ultra-violet by a chlorine-bromine gas filter" in a quartz vessel, which lets pass only red, yellow, green, blue (4,358 ~,. u.), and far ultra-violet we find only slight inhibition in 90 seconds exposure. The chlorine-bromine filter is especially transparent to the region between 2,550 and 2,650 A. u. and red, yellow, and green, but opaque to violet (4,078 A. u. and 4,046 A. u.) and near ultraviolet (between 4,000 and 3,000/~. u.). As I shall presently show that red, yellow, and green light has no inhibiting effect, the slight amount of inhibition with the chlorine-bromine filter must be due to the 4,358 A. u. line.
Since the far ultra-violet is ineffective in inhibiting Cypridina luminescence, I have made a study of inhibition in carbon arc light filtered through various glass screens whose transmission is known. The results are tabulated below. For convenience the test-tubes of luminescent luciferin were exposed exactly 15 seconds to an illumination of approximately 8,600 foot candles. Without any filter this illumination appreciably inhibits luminescence in about 2 seconds. The experiments all indicate that light from 4,600 to 3,800 A. u. is the effective light and that green-blue, green, yellow, red, and infrared are without action.
For instance the No. 8 filter allows over 75 per cent of all red, yellow, green, and green-blue wave-lengths to pass and 10 per cent of 4,700 /k. u. but only 1.6 per cent of 4,600/k. u. and none of 4,500/k. u. The No. 8 filter lets through no light that will inhibit Cypridina luminescence under the conditions above mentioned. The No. 3 filter differs from No. 8 only in allowing 40 per cent of 4,600/~. u., 4 per cent of 4,500 A. u., and no 4,400 A. u. to pass. Nevertheless we get inhibi-tion of Cypridina luminescence behind this filter. Therefore, I place the longer wave-length limit about 4,600 Jr. u.
On the other hand, No. 18. the ultra-violet filter, which lets pass a narrow band of ultra-violet with a maximum of about 20 per cent TABLE I.
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No. 2 esculin. " 3 yellow. per cent of 3,800 ~. u. and gives some inhibition. The shorter wavelength limit must be somewhere near 3,800 ~. u. Infra-red radiation which has so marked an effect in inhibiting the phosphorescence of ZnS, CaS and other phosphors, does not inhibit Cypridina luminescence, as the experiment with No. 88 filter indicates, and other tests which I have made using iodine in carbon disulfide to absorb the visible.
Cypridina emits light over a spectral range from 4,150 to 6,500 /~. u. and it will be seen that some of these wave-lengths coincide with those we have just found to have an inhibiting effect upon luminescence. We may ask whether Cypridina luminescence could possibly inhibit itself. When one considers the difference in illumination between the carbon arc and the Cypridina luminescence, a detectable self-inhibition seems hardly likely, but it was thought worth while to test the matter. Accordingly two small test-tubes, A and B were fixed within two larger test-tubes and the latter filled with a glowing mixture of luciferin and luciferase. In one of the small test-tubes (A) water was placed, and in the other (B) Cypridina lucifefin. At the proper time Cypridina luciferase was added to B so as to produce a bright luminescence which lasted for about 15 seconds and was then completely quenched by adding acid to the B tube. Thus the luminescent mixture in the large test-tube surrounding B had been exposed to Cypridina luminescence while the luminescent mixture surrounding A had not. However, both luminescent mixtures were observed to be equally bright, so I conclude that any self-inhibition of luminescence by Cypridina light is too slight to be detected.
Finally I have thought it worth while to test the inhibiting effect of light on other chemiluminescences. Using the large carbon arc light providing about 15,000 foot candles, I have observed no quenching effect on the chemiluminescence of phosphorus in air (1 minute exposure), lophin in hot alkaline alcohol (2 minutes exposure), pyrogallol + I-I~O2 oxidized with hemoglobin (10 seconds exposure), or chlorphenylmagnesium bromide ~ in air (2 minutes exposure). The latter compound was placed in a watch-glass and the beam directed on its surface by a silver-under-glass mirror. The illumination was not 15,000 foot candles but possibly 85 per cent of this.
A sample of this compound was kindly presented to me by Dr. R. T. Dufford of the University of Missouri.
CONCLUSIONS.
The luminescence of Cypridina luciferln-luciferase solution is inhibited by illumination from a carbon arc of 15,000 foot candles in between 1 and 2 seconds. The blue to violet rays are the effective ones, the limits lying somewhere around 4,600 A. u. to 3,800 fit. u. The luciferin, not the luciferase, is the substance affected by the light. The effect is partially reversible in the dark. The chemiluminescences obtained by oxidizing phosphorus, lophin, and chlorphenylmagneslum bromide are not inhibited by light under the above conditions. BIBLIOGRAPHY.
